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Abstract
The 2015 Program for International Student Assessment concludes that the
United States ranks 25th out of 60 countries participating in the Organization for
Economic Cooperation and Development in science literacy, and 40th in math
literacy. Meanwhile, a report from The Brookings Institution out of Washington
D.C. found that areas with higher literacy rates of Science, Technology,
Engineering, and Mathematics (STEM) showed higher economic growth across
multiple indicators. So, it is crucial that the U.S. become a leader in innovation.
To investigate the reason for the U.S.’s inadequate performance, this paper will
compare the learning differences between using the internet, and using the
textbook, as a resource for solving problems in physics. Twenty-eight high
school students participated in an ongoing study to determine which of the two
resources provide the most beneficial learning experience. This was done by
assessing the adequacy of the students’ progress on two common physics
problem by means of an analytic rubric. This presentation will provide an
overview of the literature and methodology that led to the results obtained and
will conclude what the data suggests is a preferential resource. This research
was done with the assistance of a high school in Kentucky.
PISA Data
National Center for Education Statistics
Table S2. Average scores of 15-year-old students on PISA science literacy scale, by education system: 2012
Education system Average score s.e. Education system Average score s.e.
OECD average             501 0.5
Shanghai-China           580 3.0 Russian Federation       486 2.9
Hong Kong-China          555 2.6 Sweden                   485 3.0
Singapore                551 1.5 Iceland                  478 2.1
Japan                    547 3.6 Slovak Republic          471 3.6
Finland                  545 2.2 Israel                   470 5.0
Estonia                  541 1.9 Greece                   467 3.1
Korea, Republic of       538 3.7 Turkey                   463 3.9
Vietnam                  528 4.3 United Arab Emirates     448 2.8
Poland                   526 3.1 Bulgaria                 446 4.8
Canada                   525 1.9 Chile                    445 2.9
Liechtenstein            525 3.5 Serbia, Republic of      445 3.4
Germany                  524 3.0 Thailand                 444 2.9
Chinese Taipei           523 2.3 Romania                  439 3.3
Netherlands              522 3.5 Cyprus                   438 1.2
Ireland                  522 2.5 Costa Rica               429 2.9
Australia                521 1.8 Kazakhstan               425 3.0
Macao-China              521 0.8 Malaysia                 420 3.0
New Zealand              516 2.1 Uruguay                  416 2.8
Switzerland              515 2.7 Mexico                   415 1.3
Slovenia                 514 1.3 Montenegro, Republic of  410 1.1
United Kingdom           514 3.4 Jordan                   409 3.1
Czech Republic           508 3.0 Argentina                406 3.9
Austria                  506 2.7 Brazil                   405 2.1
Belgium                  505 2.2 Colombia                 399 3.1
Latvia                   502 2.8 Tunisia                  398 3.5
France                   499 2.6 Albania                  397 2.4
Denmark                  498 2.7 Qatar                    384 0.7
United States            497 3.8 Indonesia                382 3.8
Spain                    496 1.8 Peru                     373 3.6
Lithuania                496 2.6
Norway                   495 3.1
Hungary                  494 2.9
U.S. state education systemsItaly                    494 1.9
Croatia                  491 3.1 Massachusetts            527 6.0
Luxembourg               491 1.3 Connecticut              521 5.7
Portugal                 489 3.7 Florida                  485 6.4
Average score is higher than U.S. average score.
Average score is lower than U.S. average score.
NOTE: Education systems are ordered by 2012 average score. The OECD average is the average of the national averages of the OECD member countries, with each 
country weighted equally. Scores are reported on a scale from 0 to 1,000. All average scores reported as higher or lower than the U.S. average score are different at the 
.05 level of statistical significance. Standard error is noted by s.e. Italics indicate non-OECD countries and education systems. Results for Connecticut, Florida, and 
Massachusetts are for public school students only. This table corresponds to table 2 in Performance of U.S. 15-Year-Old Students in Mathematics, Science, and Reading 
Literacy in an International Context (NCES 2014-024).
SOURCE: Organization for Economic Cooperation and Development (OECD), Program for International Student Assessment (PISA), 2012.
Question
Most students would agree that the internet is a great resource for 
any type of school work. The internet contains a massive ever-
growing expanse of information. And finding answers to school work 
is easy. But, is the internet a viable resource to truly learn the 
school work? 
Critiques of the Internet
Trial 1 - Method
Trial 1 - Results
Trial 2 - Method
Trial 2- Results
This study set out to answer the question: is the internet a viable resource to truly 
learn? Unfortunately, an answer cannot be made with statistical certainty. The average 
total scores of the two trials fell outside of the 95% confidence interval. There were 
categories in which the data does suggest the internet was slightly more beneficial, 
and those categories did fall within the confidence interval. But the data, based off of 
those categories alone, is not enough to say for certain that the internet is better (or 
the textbook is worse). 
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Conclusion
National Center for Education Statistics
Table S1. Average scores of 15-year-old students on the PISA science literacy scale, by education system: 2015
Education system Average score s.e. Education system Average score s.e.
OECD average             493 0.4 Iceland                  473 1.7
Singapore                556 1.2 Israel                   467 3.4
Japan                    538 3.0 Malta                    465 1.6
Estonia                  534 2.1 Slovak Republic          461 2.6
Chinese Taipei           532 2.7 Greece                   455 3.9
Finland                  531 2.4 Chile                    447 2.4
Macau (China)            529 1.1 Bulgaria                 446 4.4
Canada                   528 2.1 United Arab Emirates     437 2.4
Vietnam                  525 3.9 Uruguay                  435 2.2
Hong Kong (China)        523 2.5 Romania                  435 3.2
B-S-J-G (China)          518 4.6 Cyprus                   433 1.4
Korea, Republic of       516 3.1 Moldova, Republic of     428 2.0
New Zealand              513 2.4 Albania                  427 3.3
Slovenia                 513 1.3 Turkey                   425 3.9
Australia                510 1.5 Trinidad and Tobago      425 1.4
United Kingdom           509 2.6 Thailand                 421 2.8
Germany                  509 2.7 Costa Rica               420 2.1
Netherlands              509 2.3 Qatar                    418 1.0
Switzerland              506 2.9 Colombia                 416 2.4
Ireland                  503 2.4 Mexico                   416 2.1
Belgium                  502 2.3 Montenegro, Republic of  411 1.0
Denmark                  502 2.4 Georgia                  411 2.4
Poland                   501 2.5 Jordan                   409 2.7
Portugal                 501 2.4 Indonesia                403 2.6
Norway                   498 2.3 Brazil                   401 2.3
United States            496 3.2 Peru                     397 2.4
Austria                  495 2.4 Lebanon                  386 3.4
France                   495 2.1 Tunisia                  386 2.1
Sweden                   493 3.6 Macedonia, Republic of   384 1.2
Czech Republic           493 2.3 Kosovo                   378 1.7
Spain                    493 2.1 Algeria                  376 2.6
Latvia                   490 1.6 Dominican Republic       332 2.6
Russian Federation       487 2.9
Luxembourg               483 1.1
Italy                    481 2.5
Hungary                  477 2.4 U.S. states and territories
Lithuania                475 2.7 Massachusetts            529 6.6
Croatia                  475 2.5 North Carolina           502 4.9
Buenos Aires (Argentina) 475 6.3 Puerto Rico              403 6.1
Average score is higher than U.S. average score at the .05 level of statistical significance.
Average score is lower than U.S. average score at the .05 level of statistical significance.
NOTE: Education systems are ordered by 2015 average score. The OECD average is the average of the national averages of the OECD member countries, with each country 
weighted equally. Scores are reported on a scale from 0 to 1,000. All average scores reported as higher or lower than the U.S. average score are different at the .05 level of 
statistical significance. Italics indicate non-OECD countries and education systems. B-S-J-G (China) refers to the four PISA participating China provinces: Beijing, Shanghai, 
Jiangsu, and Guangdong. Results for Massachusetts and North Carolina are for public school students only. Although Argentina, Malaysia, and Kazakhstan participated in PISA 
2015, technical problems with their samples prevent results from being discussed in this report. This table corresponds to table 1 in Performance of U.S. 15-Year-Old Students in 
Science, Mathematics, and Reading Literacy in an International Context (NCES 2017-048).
SOURCE: Organization for Economic Cooperation and Development (OECD), Program for International Student Assessment (PISA), 2015.
The Organization of Economic Cooperation and Development concludes 
from the Program of International Student Assessment that:
• The United States ranked 28th out of 67 industrialized countries in 2012; 
scoring a 497±3.8. This fell below the average of 501±0.5.
• The United States ranked 25th out 70 industrialized countries in 2015; 
scoring a 496±3.2. This was higher than the average of 493±0.4.
2012 2015
Science
The Organization of Economic Cooperation and Development concludes 
from the Program of International Student Assessment that:
• The United States ranked 36th out of 67 industrialized countries in 
2012; scoring a 481±3.6. This fell below the average of 494±0.5.
• The United States ranked 40th out 70 industrialized countries in 2015; 
scoring a 470±3.2. This was higher than the average of 490±0.4.
2012 2015
Math
National Center for Education Statistics
Table M4. Average scores of 15-year-old students on PISA mathematics literacy scale, by education system: 2012
Education system Average score s.e. Education system Average score s.e.
OECD average             494 0.5
Shanghai-China           613 3.3 Lithuania                479 2.6
Singapore                573 1.3 Sweden                   478 2.3
Hong Kong-China          561 3.2 Hungary                  477 3.2
Chinese Taipei           560 3.3 Croatia                  471 3.5
Korea, Republic of       554 4.6 Israel                   466 4.7
Macao-China              538 1.0 Greece                   453 2.5
Japan                    536 3.6 Serbia, Republic of      449 3.4
Liechtenstein            535 4.0 Turkey                   448 4.8
Switzerland              531 3.0 Romania                  445 3.8
Netherlands              523 3.5 Cyprus                   440 1.1
Estonia                  521 2.0 Bulgaria                 439 4.0
Finland                  519 1.9 United Arab Emirates     434 2.4
Canada                   518 1.8 Kazakhstan               432 3.0
Poland                   518 3.6 Thailand                 427 3.4
Belgium                  515 2.1 Chile                    423 3.1
Germany                  514 2.9 Malaysia                 421 3.2
Vietnam                  511 4.8 Mexico                   413 1.4
Austria                  506 2.7 Montenegro, Republic of  410 1.1
Australia                504 1.6 Uruguay                  409 2.8
Ireland                  501 2.2 Costa Rica               407 3.0
Slovenia                 501 1.2 Albania                  394 2.0
Denmark                  500 2.3 Brazil                   391 2.1
New Zealand              500 2.2 Argentina                388 3.5
Czech Republic           499 2.9 Tunisia                  388 3.9
France                   495 2.5 Jordan                   386 3.1
United Kingdom           494 3.3 Colombia                 376 2.9
Iceland                  493 1.7 Qatar                    376 0.8
Latvia                   491 2.8 Indonesia                375 4.0
Luxembourg               490 1.1 Peru                     368 3.7
Norway                   489 2.7
Portugal                 487 3.8
U.S. state education systems
Italy                    485 2.0
Spain                    484 1.9
Russian Federation       482 3.0 Massachusetts            514 6.2
Slovak Republic          482 3.4 Connecticut              506 6.2
United States            481 3.6 Florida                  467 5.8
Average score is higher than U.S. average score.
Average score is lower than U.S. average score.
NOTE: Education systems are ordered by 2012 average score. The OECD average is the average of the national averages of the OECD member countries, with each 
country weighted equally. Scores are reported on a scale from 0 to 1,000. All average scores reported as higher or lower than the U.S. average score are different at the .05 
level of statistical significance. Standard error is noted by s.e. Italics indicate non-OECD countries and education systems. Results for Connecticut, Florida, and 
Massachusetts are for public school students only. This table corresponds to table 1 in Performance of U.S. 15-Year-Old Students in Mathematics, Science, and Reading 
Literacy in an International Context (NCES 2014-024).
SOURCE: Organization for Economic Cooperation and Development (OECD), Program for International Student Assessment (PISA), 2012.
National Center for Education Statistics
Table M1. Average scores of 15-year-old students on the PISA mathematics literacy scale, by education system: 2015
Education system Average score s.e. Education system Average score s.e.
OECD average             490 0.4 Israel                   470 3.6
Singapore                564 1.5 United States            470 3.2
Hong Kong (China)        548 3.0 Croatia                  464 2.8
Macau (China)            544 1.1 Buenos Aires (Argentina) 456 6.9
Chinese Taipei           542 3.0 Greece                   454 3.8
Japan                    532 3.0 Romania                  444 3.8
B-S-J-G (China)          531 4.9 Bulgaria                 441 4.0
Korea, Republic of       524 3.7 Cyprus                   437 1.7
Switzerland              521 2.9 United Arab Emirates     427 2.4
Estonia                  520 2.0 Chile                    423 2.5
Canada                   516 2.3 Turkey                   420 4.1
Netherlands              512 2.2 Moldova, Republic of     420 2.5
Denmark                  511 2.2 Uruguay                  418 2.5
Finland                  511 2.3 Montenegro, Republic of  418 1.5
Slovenia                 510 1.3 Trinidad and Tobago      417 1.4
Belgium                  507 2.4 Thailand                 415 3.0
Germany                  506 2.9 Albania                  413 3.4
Poland                   504 2.4 Mexico                   408 2.2
Ireland                  504 2.1 Georgia                  404 2.8
Norway                   502 2.2 Qatar                    402 1.3
Austria                  497 2.9 Costa Rica               400 2.5
New Zealand              495 2.3 Lebanon                  396 3.7
Vietnam                  495 4.5 Colombia                 390 2.3
Russian Federation       494 3.1 Peru                     387 2.7
Sweden                   494 3.2 Indonesia                386 3.1
Australia                494 1.6 Jordan                   380 2.7
France                   493 2.1 Brazil                   377 2.9
United Kingdom           492 2.5 Macedonia, Republic of   371 1.3
Czech Republic           492 2.4 Tunisia                  367 3.0
Portugal                 492 2.5 Kosovo                   362 1.6
Italy                    490 2.8 Algeria                  360 3.0
Iceland                  488 2.0 Dominican Republic       328 2.7
Spain                    486 2.2
Luxembourg               486 1.3
Latvia                   482 1.9
Malta                    479 1.7 U.S. states and territories
Lithuania                478 2.3 Massachusetts            500 5.5
Hungary                  477 2.5 North Carolina 471 4.4
Slovak Republic          475 2.7 Puerto Rico 378 5.6
Average score is higher than U.S. average score at the .05 level of statistical significance.
Average score is lower than U.S. average score at the .05 level of statistical significance.
NOTE: Education systems are ordered by 2015 average score. The OECD average is the average of the national averages of the OECD member countries, with each country 
weighted equally. Scores are reported on a scale from 0 to 1,000. Standard error is noted by s.e. Italics indicate non-OECD countries and education systems. B-S-J-G (China) refers 
to the four PISA participating China provinces: Beijing, Shanghai, Jiangsu, and Guangdong. Results for Massachusetts and North Carolina are for public school students only. 
Although Argentina, Malaysia, and Kazakhstan participated in PISA 2015, technical problems with their samples prevent results from being discussed in this report. This table 
corresponds to table 3 in Performance of U.S. 15-Year-Old Students in Science, Mathematics, and Reading Literacy in an International Context (NCES 2017-048).  
SOURCE: Organization for Economic Cooperation and Development (OECD), Program for International Student Assessment (PISA), 2015.
• A study from Duquesne University showed that: “The more 
online tools college students were allowed to use, to 
complete an assignment, the more likely they were to copy 
the work of others.”
–Roberts, J.A. & Wasieleski, D.M. (2012), J Bus Ethics
And…
• A study from Aarhus University showed that: “Of the 2,400 
Danish students asked in the survey, about half of them 
want the teacher to take control and switch the internet 
off,”
–Professor Helle Mathiasen, (September 2014), Survey, 




















Trial 1 – Internet vs. Textbook
Internet Textbook
• The mean value of the total scores between the internet vs. textbook 
group was 7.24±0.75 and 5.18±0.50, respectively.
• Although the internet was better, this produced a p-value of 
0.0533, which is not statistically significant.
• Between the five categories, the internet showed to be best in category 
1 (0.88±0.31 vs. 0.64±0.20, p=0.5611), category 4 (1.24±0.28 vs. 
0.27±0.14, p=0.0141), and category 5 (1.35±0.17 vs. 0.18±0.12, 
p=0.0001).The textbook showed to be best in category 3 (1.76±0.24 vs. 
2.09±0.21, p=0.3449). And the results were tied in category 2 
(2.00±0.19, p =1.0000).
• The only categories that were statistically significant were 
categories 4 and 5, both giving the edge to the internet.
Name__________________________ 
Electrostatic Levitation Problem 
Previously, we have discussed multiple kinds of forces (gravitational, spring, centripetal, etc.). 
So, to add to that list we will look at the electrostatic force. The electrostatic force is governed by 
Coulombs Law and follows Newtons laws of motion just as any other force would. 
Imagine you have two objects that are each 
negatively (or positively) charged. This 
would result in a repulsive force between the 
two objects. And if you held one object, you 
should be able to suspend (or levitate) the 
other object above it…provided the product 
of their charges was strong enough. 
 
 









In the picture, the object levitating is a ribbon of tape; a pretty light-weight object. But, how 
strong would the product of the charges have to be to levitate a one kilogram mass one meter in 
the air? 




Givens: -use Coulombs law 
    -use Newtons laws 
-Mass = 1 kilogram 
-Distance = 1 meter 
-Both negative charge gives 









− 𝑚𝑔 = 0 






























 𝑘 = 9.0𝑥109 𝐶 
 𝑔 = 9.8 𝑚/𝑠2 
 𝑚 = 1 𝑘𝑔 
 𝑟 = 1 𝑚 
 𝑞1𝑞2 =
(9.8 𝑚/𝑠2)(1 𝑘𝑔)(1 𝑚)2
(9.0𝑥109  𝑁·𝑚 2/𝐶2)
 










Electrostatic Levitation Rubric 
Please answer the “Electrostatic Levitation” prompt in accordance with this rubric. All grades 
will be strictly based on this scale. 
 
0 – no 
understanding 
1 – minimal 
understanding 
 
2 – moderate 
understanding 
 
3 – complete 
understanding 
(1) Students will correctly 
identify all relevant given 
information in the problem. 















all of the relevant 
information. 
(2) Students will correctly 
identify Coulombs Law 
 




less than half of 
Coulombs Law 
Student identifies 





(3) Students will correctly 
express the situation 
mathematically using 
Newtons Laws of Motion. 
Student does not 
attempt to set the 
problem up 
mathematically. 
Student sets up 
less than half of 
the equation. 
Student sets up 
more than half of 
the equation. 
Student sets up 
entire equation 
correctly. 
(4) Students will correctly 




Student does not 
attempt to solve for 
the product of the 
charges. 
Student completes 
less than half of 
the solution. 
Student attempts 
more than half of 
the solution. 
Student correctly 
solves for the 
product of the 
charges. 
(5) Students will correctly 
calculate the product of the 




Student does not 
attempt to 
calculate the 
product of the 
charges. 
Student completes 
less than half of 
the calculation. 
Student completes 




product of the 
charges. 
 











Trial 2 – Internet vs. Textbook
Internet Textbook
• The mean value of the total scores between the internet vs. textbook 
group was 5.73±0.57 and 5.38±0.58, respectively.
• Although the internet was better, this produced a p-value of 
0.6798, which is not statistically significant.
• Between the five categories, the internet showed to be best in category 
1 (1.36±0.28 vs. 0.19±0.14, p=0.0003), category 2 (2.91±0.09 vs. 
2.81±0.19, p=0.6901), and category 5 (0.64±0.15 vs. 1.00±0.27, 
p=0.3156).The textbook showed to be best in category 3 (0.45±0.16 vs. 
0.69±0.18, p=0.3599) and category 4 (0.36±0.15 vs. 0.69±0.20, 
p=0.2436).
• The only category that was statistically significant was 
category 1, giving the edge to the internet.
